This paper examines the impact of offshoring on labour demand and labour demand elasticities for a sample of 40 countries over the period 1995-2009 using the recently compiled World Input-Output Database (WIOD). Estimating conditional and unconditional labour demand models we find that both narrow and broad offshoring have impacted positively upon labour demand, an effect driven by the scale effect of offshoring. Despite this observed benefit of offshoring, we also show that offshoring has tended to increase labour demand elasticities, which can increase the vulnerability and reduce the bargaining power of workers.
Introduction
The ongoing process of globalisation has seen the increasing frequency and extent of international outsourcing -or offshoring -of production, involving the contracting out of activities that were previously performed within a production unit to foreign subcontractors.
While such offshoring is expected to bring about gains for consumers and producers there is a concern that the costs of offshoring fall disproportionately on workers, and in the developed world at least on low-skilled workers in particular. While a large empirical literature on the impact of offshoring on labour markets exists, the majority of this work has been concerned with offshoring's impact on the wage or cost shares of low-and high-skilled workers, that is, on the skill composition of labour demand. This literature tends to support the view that offshoring has been one of the factors lowering the demand for low-skilled workers in developed countries, but that it has not been the major cause of this shift in relative labour demand.
In this paper we move away from the impact of offshoring on relative labour demands and consider its impact on employment more generally, and its impact on the elasticity of labour demand in particular. From a theoretical perspective there are two main direct effects of offshoring on employment. The first is a 'technology' or 'substitution' effect that reflects the destruction of jobs that occurs when firms relocate part of their production activities overseas.
The second is a 'scale' effect that captures the creation of jobs following the expansion in industry output that may arise as a result of the productivity gains from offshoring. A third indirect 'substitution effect' may also be relevant, in which offshoring affects domestic subcontracting relationships, thus leading to a negative impact on employment in other domestic sectors (Cappariello, 2010) . Such an effect would imply that there would be negative employment effects on an industry of offshoring in other domestic industries. An alternative view (Arndt, 1997) would suggest that the positive productivity effect of offshoring may lead to increased demand for intermediate goods from the domestic economy also, which may offset 3 this indirect 'substitution effect'. In the analysis that follows we concentrate on the direct effects, leaving the possibility of spillover effects from offshoring on other domestic industries to future work. Rodrik (1997) argues that labour demand elasticities are an important channel through which an increase in international trade -and offshoring -can affect labour markets. In particular, Rodrik suggests that greater product market competition, due to a decline in trade protection and the entry of less developed countries into the manufacturing sector, should make labour demand more elastic. Similarly, Senses (2010) argues that offshoring, by allowing for the substitution of foreign for domestic labour, is also likely to flatten the labour demand curve. Hijzen and Swaim (2010) identify a number of reasons why this issue is particularly relevant. They argue that to the extent that offshoring increases the labour elasticity of demand it may help explain why workers may feel increasingly insecure, since the wage and employment effects of a shock will be amplified by the higher elasticity of demand. In addition, a higher elasticity of demand will tend to reduce worker's bargaining power and may limit the scope for risk-sharing arrangements between workers and firms.
A small number of recent studies examine empirically the impact of globalisation on the level of employment using industry-level data, examples including Slaughter (2001) , Bruno et al (2004) , Molnar et al (2007) and Hijzen and Swaim (2010) . Slaughter (2001) initially estimates wage elasticities using data for the US and in a second stage relates these estimates to a large number of economic integration measures -including offshoring measures. Slaughter (2001) finds some evidence that labour demand has become more elastic as integration increased. Bruno et al (2004) concentrate on measures of import penetration for seven OECD countries and find that in the majority of cases there is no significant relationship between import penetration and labour demand. Molnar et al (2007) do something similar to Bruno et al (2004) but use measures 4 of outward FDI rather than import penetration. Their results indicate that labour demand elasticities have increased in response to FDI in manufacturing industries, but declined in services industries. Hijzen and Swaim (2010) concentrate explicitly on offshoring when considering the impact of globalisation on labour demand, examining the relationship between offshoring and industry employment using data on 17 high-income OECD countries for 1995 and 2000. They distinguish between a narrow (i.e. intra-industry) and broad (i.e. inter-industry) measure of offshoring, often finding that the narrow measure impacts negatively upon labour demand, while the broad offshoring measure tends to have no significant impact. They argue that this makes intuitive sense since intra-industry offshoring is more likely to substitute for domestic value added previously performed in that industry.
1 When interacting the offshoring measures with wages they find that short-term changes in offshoring have no significant impact on labour demand elasticities, though cross-sectional differences in offshoring do appear to be positively related to differences in the elasticity of demand.
More recently a literature has developed addressing these kinds of issues using micro-level data (i.e. either individual-level or plant-level data), though the majority concentrate on the wage effects of offshoring. An advantage of this approach is that individual and plant-level heterogeneity can be taken account of in the analysis, though data availability and consistency mean that such studies are forced to concentrate on a single country in their analysis. Geichecker and Görg (2008) combine a household panel dataset with industry level information from inputoutput tables to examine the impact of offshoring on wages in Germany for the period 1991-2000. They find that offshoring has a significant impact upon the wages of low-skilled workers in Germany, with a 1 percent increase in offshoring reducing the wages of low-skilled workers by 1.5 percent. High-skilled workers are found to benefit from offshoring however, with a 1 percent 5 increase in offshoring increasing their wages by 2.6 percent. Ebenstein et al (2009) combine information from the US Current Population Survey (CPS) with industry level data on trade and offshoring for the period 1982-2002. They find that within the same industry the impact of import competition or offshoring has a zero or slightly positive impact on wages. What they also show however is that there has been significant employment reallocation across sectors in response to offshoring. Considering the impact of offshoring on wages within occupations they find that offshoring with low wage countries has had a significant and negative impact on wages of workers performing routine tasks. They further show that wage losses are particularly large for workers that move from manufacturing to services industries, and especially for those workers that switch occupations. Liu and Trefler (2008) also use CPS data to examine the impact of offshoring of services to China and India on earnings. They further consider the impact of such offshoring on occupation and industry switching and the risk of unemployment. They find small negative effects or insignificant effects of services offshoring to China and India on switching, earnings and a generally insignificant coefficient on the share of labour-force weeks spent unemployed. Senses (2010) is most related to the hypothesis tested in the current paper and uses US plant level data for the period 1972-2011 to consider the impact of offshoring on the elasticity of demand. He finds that demand elasticities for production workers increase in industries that experience an increase in offshoring over time.
In this paper, we use the recently compiled World Input Output Database (WIOD) to examine whether offshoring impacts upon the elasticity of labour demand in a large sample of countries.
The current paper makes a number of contributions to the literature. Firstly, we use the recently compiled World Input-Output Database (WIOD) which reports international Supply and Use   tables and international Input-Ouput tables for each year between 1995 and 2009 for 40 countries (plus a rest of the world). This allows us to consider a larger number of countries than has been possible in earlier studies. We further estimate labour demand equations for both total 6 employment and for employment by skill level (i.e. low, medium and high educated labour) separately, allowing us to examine the impact of offshoring on labour demand elasticities for different skill-types. Our results indicate that both narrow and broad offshoring have impacted positively upon labour demand, an effect driven by the scale effect of offshoring. Despite this observed benefit of offshoring, we also show that offshoring has tended to increase labour demand elasticities, which can increase the vulnerability and reduce the bargaining power of workers.
The remainder of the paper is set out as follows: Section 2 describes the econometric approach that we adopt; Section 3 provides information on the data used in the analysis and reports some initial descriptive statistics; Section 4 reports the main results from the analysis; and Section 5 concludes.
Methodology
The empirical approach that we adopt to consider the impact of offshoring on employment is very similar to the approaches adopted in the above mentioned studies. This involves estimating two models of labour demand -the conditional and unconditional labour-demand models. The major difference in our analysis is that in addition to estimating the model for total employment we also estimate the model for employment by education level.
In the conditional model, the profit-maximising level of labour demand is determined by minimising the costs of production conditional on output, i.e. industry ݅'s production costs are a function of factor prices and output. The conditional model of labour demand thus allows one to assess the technology effect of offshoring by keeping output constant. In a conditional demand function we expect that if offshoring increases productivity, then this will have a negative effect on the demand for labour since fewer inputs are needed to produce the same 7 amount of output. In the unconditional model it is assumed that firms maximize profits, by choosing the optimal mix of input quantities and the level of output for given input and output prices. In the case of labour demand, this corresponds to adjusting hiring so that the marginal value product of labour equals the wage. The unconditional model thus allows one to analyse the total effect of offshoring on labour demand. Hijzen and Swaim (2007) argue therefore that differences in results between the two models thus gives a measure of the scale effect associated of offshoring.
The conditional labour demand equation can be written as:
where ‫ܮ‬ is industry-level labour demand, ‫ݓ‬ is the nominal price of variable factors (the average wage and the price of materials), ݇ is the capital stock, ‫ݕ‬ is gross output, and ‫ݖ‬ are demand shifters, in particular our indicators of offshoring. In our analysis we consider a measure of narrow offshoring as well as a broad measure of offshoring. We further estimate this model for the three different types of labour (low-, medium-and high-skilled), in which case the dependent variable is industry-level labour demand for a particular labour type and the wage variable is the average wage of that type of labour.
The unconditional (or capital-constrained) labour demand model is given by:
Following Hijzen and Swaim (2010) the output price is excluded from the unconditional model since in imperfectly competitive industries it is considered endogenous as it will be a decreasing function of output. By substituting out the quantity of output this equation allows for scale effects (Hijzen and Swaim, 2007) . The net effect of offshoring will then depend upon whether 8 the scale effects are large enough to outweigh the substitution and productivity effects. Once again, this equation will be estimated for total labour and for the three different labour types.
Adding a random disturbance term to the above equations allows us to estimate these models. In the regression analysis that follows we adopt the fairly standard approach of differencing the data to account for time-invariant fixed effects. In particular, we use long (i.e. five-year) differences since these have been shown to be less sensitive to measurement error than either first differences or fixed effects (Griliches and Hausman, 1986) . We further include year dummies to capture any time specific heterogeneity, such that our final estimating equations are:
and
where ∆ indicates the (five-year) difference of a variable.
The approach described above involves including offshoring as a demand shifter (i.e. a component of ‫,)ݖ‬ which allows us to examine whether offshoring impacts upon labour demand but doesn't allow us to examine its impact upon labour demand elasticities. In the literature a number of approaches have been adopted to address this latter question. Slaughter (2001) undertakes a two-stage procedure obtaining estimates of the wage elasticities in the first stage and relating them to trade and offshoring measures in the second, while Hijzen and Swaim (2010) interact the offshoring measures with the wage variable. In our analysis, we adopt two approaches. Firstly, we follow Hijzen and Swaim (2010) and simply include the interaction of our offshoring measure with the wage variables. Secondly, we employ threshold regression models 9 which allow the coefficient on the wage variables to vary discretely depending upon the value of the offshoring measure. This has a number of advantages over other methods of splitting the data. In particular, it allows the data to determine both the number of splits in the data and their positioning, thereby allowing for a richer pattern of interactions between wages and offshoring.
Data and Descriptive Statistics
The basic data source for our analysis is the recently completed World-Input-Output-Database 
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this industry from the analysis. 4 We also only consider data up to and including 2007, which thus avoids the crisis period from influencing our results.
When measuring offshoring the majority of existing studies focus on some measure of trade in intermediates, though as Hijzen and Swaim (2007) note this ignores the offshoring of assembly activities. In our analysis we use data from international input-output tables, which allow one to measure the intermediate input purchases by each industry and country from each industry and country. In terms of the measures of offshoring Feenstra and Hanson (1999) distinguish between narrow and broad offshoring, where the former considers imported intermediates in a given industry from the same industry only, while the latter considers imported intermediates from all industries. Feenstra and Hanson (1999) prefer the narrow definition as it is thought to be closer to the essence of fragmentation, which necessarily takes place within the industry. 5 In our analysis we will consider measures of both narrow and broad offshoring. Following Hijzen and Swaim (2007) a measure of narrow offshoring (or intra-industry offshoring) for industry ݅, ‫ܯܫܫ‬ , ே , can be calculated as:
where ܱ ୀ, refers to imported intermediate purchases from industry ݆ ൌ ݅ by industry ݅ in country ܿ, and ܸ refers to value-added. 6 Similarly, we define broad offshoring (or inter-industry offshoring) for industry ݅, ‫ܯܫܫ‬ , , as:
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Figures 1 and 2 report developments in narrow and broad offshoring over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] by summing up across countries the values of imported intermediates from industry ݆ ൌ ݅ (i.e. the narrow measure) and from all industries (i.e. the broad measure). When reporting these figures we make a distinction between the development levels of countries based on whether they were classified as high-income (developed countries) or not (developing countries) according to the 1995 World Development Report. 7 We do this because we may expect that the effects of offshoring will differ for countries at different levels of development, something that we allow for in the regression analysis below. Table 1 reports information on the average growth rate of employment over the period 1996-2007. The table indicates that while total employment has grown in the vast majority of countries, employment of low-skilled workers has tended to decline (in 27 countries) or not grown by as much as employment of other skill-types (in 11 countries). This is the case for both developed and developing countries with employment falling by 1.51 percent on average for all countries, with larger declines (1.62%) found for developed countries than for developing countries (1.40%). Employment of medium-and high-skilled workers has shown positive growth in the majority of countries however. Negative growth rates of high-skilled employment are never observed, while negative growth rates of medium-skilled employment are found in six countries only. The growth in employment has been higher for high-skilled workers (3.94%) than for medium-skilled workers (2.00%) when considering all countries. Distinguishing between developed and developing countries we observe that the growth of high-skilled employment has been slightly higher for developed countries (3.97% versus 3.91%), while the growth of medium-skilled employment has been higher for developing countries (2.12% versus 1.86%). Before proceeding to the regression analysis we begin by reporting information on developments in estimated labour demand elasticities. To do this we estimate the conditional labour demand equation given by equation (1A) for each year in our dataset. Given that we are estimating the model in fifth differences and given that we only use data for the period 1995-2007 in the analysis below we can report estimated elasticities for the period 2000-2007 only. While this is a relatively short period of time it will provide some information on the development of demand elasticities over time. We report in Table 2 Table 2 indicate that elasticities increased particularly strongly for low-skilled employment in developed countries (an increase of 122 percent when comparing 2007 with 2000), while in the case of developing countries elasticities increased more strongly for medium-and high-skilled employment. Overall, the table indicates that elasticities of labour demand did show a tendency to increase during the 2000s, but that there was a great deal of heterogeneity across skill-types and across countries in the extent of these changes. In the regression analysis below this heterogeneity is allowed for by splitting up our sample into a developed and developing country sample, and by considering the three different labour skill types. 
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Results
The results section is split into three parts. In the first sub-section we report results from estimating the conditional and unconditional labour demand models when including the two measures of offshoring linearly. These results thus allow us to address whether offshoring impacts upon labour demand in our sample of countries. In the second sub-section we report results when including interactions between offshoring and the wage variables and when estimating the threshold regression model, both of which allow us to examine whether offshoring has impacted upon the elasticity of labour demand. In the third sub-section we report results from an instrumental variables approach which helps us deal with potential endogeneity 21 issues that may arise due to the lack of measures on skill-biased technological change (SBTC). In all of the sub-sections we report results for the full sample of countries and separately for the sample of developed and developing countries. This approach allows for heterogeneity in the impact of offshoring across these two subsamples therefore. To avoid the crisis impacting upon our results we also only consider the years 1995-2007 in the regression analysis. As mentioned above, the regressions are also estimated using long differences, which removes sector-country fixed effects and helps deal with measurement error.
Offshoring and Labour Demand
Tables 3 and 4 report results from the conditional and unconditional labour demand equations using the narrow and broad definitions of offshoring, with Table 3 reporting results when using the narrow definition and Table 4 those when using the broad definition. The first four columns of Table 3 (and 4) reports results from the conditional model for total employment and the three different skill levels, while the latter four report similar results from the unconditional model. These tables and all others below report three sets of results: the first panel reports results for the full sample of countries; the second panel reports results for the subsample of developed countries; and the third panel reports results for the subsample of developing countries. Table 3 we observe that the wage elasticities are found to be negative and significant for all labour types and for both the full sample of countries and the two subsamples of developed and developing countries. The coefficients tend to be larger for highskilled workers than for the other two skill types for all countries and for the two country subsamples. Elasticities also tend to be larger for low-skilled than for medium-skilled labour in the full sample of countries and for developing countries, with the reverse being the case in the case of developed countries. Coefficients on the price of intermediates are found to be consistently positive and significant, suggesting that intermediates and labour are substitutes, as 22 are the coefficients on the measure of gross output in the conditional model. Coefficients on the capital stock are only found to be consistently significant in the unconditional model, where they are always positive and significant. In the conditional model coefficients are usually insignificant, but become negative and significant when considering developed countries only.
Concentrating initially on results in
Turning to the coefficients on the narrow offshoring measure we observe in the conditional model that the coefficients on the offshoring measure are positive and significant in the case of low-and high-skilled labour when looking at the full sample of countries and are insignificant for total employment and medium-skilled labour. In the unconditional model the coefficients are positive and significant across the different skill levels, with elasticities being relatively low (0.93%) for medium-skilled labour and relatively high for high-skilled labour (2.84%). In the developed country subsample we observe an insignificant coefficient on narrow offshoring for total employment (and for low-and high-skilled labour), with a significant negative effect found for medium-skilled labour. Coefficients are found to be consistently positive and significant in the unconditional model however, with the effect being relatively small for medium-skilled labour and relatively large for low-skilled labour. In the developing country sample we again observe generally insignificant coefficients on offshoring in the conditional model, with the effect being positive and significant for high-skilled labour. In the unconditional model, coefficients tend to be positive and significant, being again relatively low for medium-skilled labour and relatively high for high-skilled labour. In general, coefficients on the offshoring measure tend to be smaller in the developing country sample than in the developed country sample.
Results when considering the broader measure of offshoring (Table 4) show similarities and differences to those found when using the narrow measure. Wage elasticities and coefficients on intermediate prices, gross output and the capital stock are largely similar to those in Table 3, as   23 are the coefficients on offshoring when considering all countries. In the case of developed countries however, we find in the conditional model a significantly negative coefficient on offshoring, which appears to be driven by negative impacts of offshoring on the demand for medium-and high-skilled labour (with no significant effect found for low-skilled labour). In the unconditional model coefficients are again found to be consistently positive and significant, being relatively large for low-skilled and high-skilled labour. The coefficients on offshoring in the developing country subsamples are similar in the conditional and unconditional models and indicate that there is a significantly positive coefficient on offshoring, which is driven by a positive and significant coefficient on labour demand for high-skilled labour (with insignificant coefficients found for low-and medium-skilled labour). 
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Offshoring and Labour Demand Elasticities
The tables above allow for an impact of offshoring on labour demand, but do not allow for offshoring to impact upon the elasticity of demand. As an initial step towards examining the impact of offshoring on demand elasticities we introduce an interaction between the offshoring variables and the wage variables. Results using the narrow and broad offshoring measures are reported in tables 5 and 6 respectively. Coefficients on the main variables in the model are qualitatively similar to those reported in tables 3 and 4 and so we concentrate on the coefficients on the interaction of the offshoring variable with the wage variables. Considering initially the results in Table 5 we observe that for the full sample of countries the coefficient on the interaction term is negative and significant for total labour demand and for the demand for medium-and high-skilled labour, while the interaction is insignificant in the case of low-skilled labour. These results would therefore tend to support the view that offshoring has increased the own price elasticity of demand and that this increase has been most strongly felt for mediumand high-skilled workers. Results when splitting the sample of countries are largely similar with some subtle differences. In particular, we find in the case of developed countries that offshoring has increased the elasticity of labour demand for all three skill-types, with the effects being largest for medium-and low-skilled labour. For developing countries results are similar to those for the full sample and indicate that offshoring has increased the elasticity of labour demand for medium-and high-skilled labour only. Comparing coefficients across the two subsamples we observe that the coefficients on the interaction term are generally much larger in the sample of developed countries than in developing countries.
Results when considering the broad measure of offshoring ( Table 6 ) also indicate that offshoring has tended to increase the elasticity of demand. In this case, we find significantly negative coefficients for all labour types when considering the full sample of countries, with the coefficients being largest for medium-and high-skilled labour. For the developed country 27 subsample we find no evidence of an effect of broad offshoring on the elasticity of demand for high-skilled labour, but significant impacts on the elasticity of demand for low-and mediumskilled labour, with the coefficient being slightly larger in the case of low-skilled labour. Finally, in the case of developing countries we again find significant effects of broad offshoring on demand elasticities for all labour types, with the coefficients being largest for high-skilled labour followed by medium-skilled labour. Once again, coefficients tend to be larger for the developed subsample.
28 To examine in more detail the impact of offshoring on wage elasticities we employ threshold regression methods as developed by Hansen (1996 Hansen ( , 1999 Hansen ( and 2000 . Threshold regressions allow 30 the coefficient on the wage variable to vary discretely depending upon the value of the offshoring measure. The method has a number of advantages over other methods. In particular, threshold regressions allow the data to endogenously determine whether a threshold exists, the positioning of any threshold and the number of thresholds. By allowing for more than one threshold (i.e. more than two regimes) the method also allows for a richer pattern of interactions than is possible through the inclusion of simple interaction terms for example.
In general terms, the model for a single threshold can be written as:
where ‫ݍ‬ is the threshold variable and ߣ ଵ is the estimated threshold. We can write this as a single regression of the following form:
where ‫ܫ‬ሺ·ሻ is the indicator function, taking the value one if the argument is true and zero otherwise. Here the observations are divided into two regimes depending on whether the threshold variable is smaller or larger than ߣ ଵ . The two regimes are distinguished by different regression slopes, ߜ ଵ and ߜ ଶ . Chan (1993) and Hansen (1999) recommend estimation of ߣ ଵ by least squares. In practice this involves searching over distinct values of ‫ݍ‬ for the value of ߣ ଵ at which the sum of squared errors is smallest, which is then our estimate of the threshold. Once we have an estimate for the threshold it is straightforward to estimate the equation.
Having found a threshold it is important to determine whether it is statistically significant or not.
In essence, this boils down to testing whether the threshold regression model is preferred to the linear model, by testing the null hypothesis that ߜ ଵ ൌ ߜ ଶ . If we cannot reject this null then the regression model in (5) 
Here ܵ and ܵ ଵ are the residual sum of squares from the linear and threshold models, and ݊ and ‫ݐ‬ are the number of cross-section units and time periods respectively (in our panel context).
Using a parametric bootstrap (see Cameron & Trivedi, 2005 ) the model is then estimated under the null and alternative and the likelihood ratio ‫ܨ‬ ଵ is calculated. This process is repeated a large number of times. The bootstrap estimate of the ‫-‬value for ‫ܨ‬ ଵ under the null is given by the percentage of draws for which the simulated statistic ‫ܨ‬ ଵ exceeds the actual one.
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After finding an initial threshold it is interesting to examine whether there is evidence for more than one threshold (i.e. more than two regimes). While it is straightforward to search for multiple thresholds, it can be computationally time-consuming. Bai (1997) has shown, however, that sequential estimation is consistent, thus avoiding this computation problem. In the case of a two threshold model this involves fixing the first threshold and searching for a second threshold. The estimate of the second threshold is then asymptotically efficient, but not the first threshold because it was estimated from a sum of squared errors function that was contaminated by the presence of a neglected regime. Bai (1997) suggests estimating a refined estimator for the first threshold, which involves re-estimating the first threshold, assuming that the second threshold is fixed. The test of significance of the second threshold proceeds along the same lines as described above, with the null and alternative hypotheses being of one and two threshold models
respectively.
In what follows we report results for the optimal number of thresholds. Our approach involves testing for a single threshold, and if significant searching for a second threshold using the sequential method of Bai (1997) . Tables 7 and 8 report the threshold results, with results again reported for total employment and employment by skill level and for all countries and the subsamples of developed and developing countries only. We begin by discussing results for the narrow offshoring measure (Table 7 ). In our discussion we concentrate on the coefficients on the wage variables, since other coefficients are largely consistent with those reported above. In the table ‫,ܮ_ݓ∆‬ ‫ܯ_ݓ∆‬ and ‫ܪ_ݓ∆‬ refer to the coefficients on the wage variable in the low regime (offshoring below the lowest threshold value), the middle regime (offshoring between the lowest and highest threshold) and the high regime (offshoring above the highest threshold)
respectively. When considering the full sample of countries we find at least one significant threshold, with a second significant threshold also often found. Despite the differences in coefficients the results are fairly consistent however, and indicate that the elasticity of labour demand increases (in absolute value as we move to higher regimes. As such, the results support the view that offshoring has increased the elasticity of labour demand, with elasticities being higher in regimes characterised by higher offshoring. This pattern also tends to be found when considering developing countries. In this case, we again find at least one significant threshold (and sometimes two) with the elasticity increasing in as we move to higher offshoring regimes. In the case of developed countries however, we observe a different pattern. In this case we find evidence of two significant thresholds in all cases. In the conditional model we again find that the elasticities tend to increase as we move to higher regimes suggesting that offshoring has 33 increased elasticities in developed countries also (the exception being for high-skilled labour). In the unconditional model however we find a different pattern with elasticities being highest in the middle regime, followed by the high regime and the low regime. This pattern would suggest that in the case of developed countries higher levels of offshoring are associated with higher demand elasticities, but that beyond a certain threshold level of offshoring elasticities once again diminish somewhat. This threshold level tends to be at a higher value of offshoring for high-(and medium-) skilled labour than for low-skilled labour. This finding that the interaction between offshoring and wages is not monotonic may help explain why it has often been difficult to find a significant effect of offshoring on wage elasticities in existing studies that allow for simple interaction terms only.
The results when looking at the broad measure of offshoring in Table 8 display a similar pattern to those using the narrow measure. The results when considering all countries and developing countries only are qualitatively similar. The results suggest that there are two significant thresholds (i.e. three regimes), with the elasticities increasing in (absolute) size as we move to the higher regimes. As such, increases in the extent of broad offshoring are associated with a higher price elasticity of labour demand. Results for developed countries also usually suggest a twothreshold model and in the case of the conditional model are consistent with those when considering all countries. In the unconditional model however we again observe a nonmonotonic pattern, with the elasticities in the middle regime being larger (in absolute value) than those in the low regime, with those in the high regime lying between the values in the low and middle regime. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Threshold 1 and 2 indicate the values (i.e. the value of the offshoring measure) at which the estimated thresholds are found and their associated significance levels. These are listed in order of magnitude, irrespective of which threshold was obtained first. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Threshold 1 and 2 indicate the values (i.e. the value of the offshoring measure) at which the estimated thresholds are found and their associated significance levels. These are listed in order of magnitude, irrespective of which threshold was obtained first.
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Technological Change and Endogeneity
Most existing studies of the wage and employment effects of offshoring include in the set of demand shifters a measure of technological change, using measures of investment in ICT or R&D intensity, since it is usually argued that either increased trade -and offshoring in particular -or skill-biased technological change (SBTC) are the major causes of the relatively recent changes in relative labour demands. Unfortunately, the WIOD doesn't report information on variables that could be used to capture SBTC. Moreover, we are not aware of an alternative database that reports such variables for the broad sample of developed and developing countries and the sample of industries covered in our analysis. To control for SBTC therefore we include a set of country-sector time trends (i.e. for each sector within each country we include a separate time trend), which control for unobserved changes in labour demand over time for each industry in each country. Results when including these trends are qualitatively similar to those reported above and are not reported for reasons of brevity.
11 If SBTC is not adequately captured by the time trends then we have a potential omitted variable bias problem, with the effect of SBTC subsumed in to the error term. If SBTC is driving offshoring flows therefore we have an endogeneity problem due to a correlation between the error term and the offshoring variables.
To control for this possibility we use an instrumental variables approach suggested by Liu and Trefler (2008) . Liu and Trefler (2008) Tables   9 and 10, with Table 9 reporting results for the narrow measure and Table 10 the results from the broad measure of offshoring. Considering the results in Table 9 we find that the use of the IV approach doesn't alter results a great deal. In the full sample of countries we tend to find positive coefficients on the narrow offshoring measure in both the conditional and unconditional model, with the coefficients being largest for high-skilled labour, followed by low-skilled labour.
For developed countries the coefficients on the offshoring measure are generally insignificant in the conditional model, but are positive and significant in the unconditional model with the coefficients being largest for low-skilled and high-skilled labour. For developing countries we find similar results, with the coefficients on offshoring tending to be insignificant in the conditional model, but positive and significant in the unconditional model. In this case however, the coefficients tend to be larger for high-skilled than for low-skilled labour. Results when using the broad offshoring measure in Table 10 are largely consistent with those using the narrow measure. The major difference is that we find in the conditional model for developed countries a significantly negative effect of broad offshoring, which appears to be driven by the effect of broad offshoring on high-skilled labour. The results in Tables 9 and 10 (2007) only allows for endogeneity in the explanatory variables and not the threshold variable. In response to this shortcoming, Kourtellos et al (2007) extend the method of Caner and Hansen (2004) to allow for endogeneity in both the explanatory variables and the threshold variable. The approach proceeds in three steps. Firstly, the threshold variable is regressed on the exogenous explanatory variables (i.e. the standard first stage regression). Secondly, the threshold value is estimated using the predicted values from stage one in place of the actual values of the threshold variable. The threshold value can be estimated using either OLS as in Hansen (1996 Hansen ( , 1999 Hansen ( and 2000 if there are no endogenous explanatory variables or the TSLS approach of Caner and Hansen (2004) if endogenous variables (e.g. the threshold variable) are also included as explanatory variables. Thirdly, the slope parameters are estimated using TSLS or GMM based upon the estimated threshold.
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We follow the approach of Kourtellos et al (2007) to account for endogeneity using an IV approach, but also allowing for non-linear or threshold effects on the price elasticity of labour demand due to differences in offshoring intensity. Results are reported in Tables 11 and 12 for the narrow and broad offshoring measures respectively. For brevity these tables only report the coefficients on the wage variables in the different regimes. 12 Results in Table 11 are more mixed than the corresponding results when using the standard threshold model. In the case of all countries we find that there are usually two significant thresholds. In the conditional model the elasticities for all industries and for low-skilled labour decline as we move to higher thresholds, with the reverse being the case for medium-and high-skilled labour. In the unconditional model however we tend to find that the coefficient on the wage variable is largest in the middle regime, followed by that in the low regime. For developed countries only we find evidence of only one significant threshold, with the elasticities being larger in the high offshoring regime. Elasticities are particularly large in the case of medium-skilled workers. For developing countries we find two significant thresholds in the case of low-skilled labour and tend to find a single threshold in the remaining cases. In the conditional model we find that elasticities decrease in size as we move to higher thresholds for low-skilled labour, with coefficients being higher in the high offshoring regime for medium-and high-skilled labour. In the unconditional model however, results are more consistent. Coefficients tend to be largest in absolute value in the high offshoring regime, followed by the middle regime (if there is one), with those in the low offshoring regime being smallest. Results from the broad model are also mixed using the threshold IV approach. For all countries we find in the conditional model that elasticities tend to decrease as we move to higher offshoring regimes (with the exception of high-skilled labour where the elasticity is largest in the high offshoring regime). In the unconditional model we find that elasticities are largest in the middle offshoring regime for all labour and for low-and high-skilled labour. In the case of medium-skilled labour there is only one significant threshold which is largest in the high 12 Full results are available upon request.
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offshoring regime. For developed countries we find one threshold in the conditional model in the case of all industries and for low-and medium-skilled labour, with coefficients being larger in the high-regime for low-and medium-skilled labour and in the low-regime for total labour demand. For high-skilled labour we find a two-threshold model with the elasticity being largest in the middle regime. In the unconditional model we find a single threshold with elasticities being largest in the middle regime. Finally, for developing countries we usually find evidence of two significant thresholds in the conditional model. For total labour demand and for low-skilled labour demand elasticities are largest in the middle and low offshoring regimes, while for highskilled labour elasticities are largest in the high-and low-regimes. For medium-skilled labour there is only a single threshold, with the elasticity being largest in the high offshoring regime. In the unconditional model we find that elasticities are largest in the low offshoring regime, or in the middle and low regimes if there are two significant thresholds. 
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Summary and Conclusions
In this paper we examine the impact of offshoring on labour demand and on labour demand elasticites in a sample of 40 countries, considering data on 33 industries over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . In our analysis we consider both narrow and broad measures of offshoring and allow for heterogeneity by splitting our sample into a developed and developing country sample and by considering labour demand by skill type in addition to total labour demand. Estimating a conditional and an unconditional labour demand model -the former providing an estimate of the technology or substitution effect of offshoring and the latter the overall effect of offshoring on employment -we find that both narrow and broad offshoring have tended to have a positive 45 impact upon on labour demand, which in the case of the unconditional model tend to be significant. As such, the results would tend to suggest that while the substitution effect of offshoring has generally had few significant effects on labour demand, the scale effect of offshoring has had a positive impact on labour demand. Differences in the sizes of coefficients across country-groups are found however, with coefficients tending to be largest for low-skilled labour in developed countries and for high-skilled labour in developing countries. Such results would tend to go against the standard argument that offshoring has impacted negatively upon low-skilled workers in developed countries.
Considering the impact of offshoring on labour demand elasticities we obtain more mixed results. When ignoring potential endogeneity problems we find evidence suggesting that increased offshoring has increased the size of labour demand elasticities in both developed and developing countries. Elasticities tend to be larger in the conditional model than in the unconditional model. The results provide some support for the conclusion that elasticities are largest for medium-(and low-) skilled workers in developed countries and for high-and (medium-) skilled workers in developing countries. Results also indicate a non-monotonic impact of offshoring on labour elasticities, with elasticities increasing as offshoring increases, but once a certain threshold a certain threshold level of offshoring is reached elasticities fall back again. This is a possibility that has not really been mentioned or allowed for in earlier research. When controlling for endogeneity however results are less easily summarised. For the narrow measure of offshoring we find evidence suggesting that offshoring increases the elasticity of labour demand in developing countries for all worker types except for low-skilled workers (in the conditional model), and in developed countries for all worker types except high-skilled workers.
For the broad measure we find similar results in the conditional model, but in the unconditional model offshoring is found to reduce the elasticity of demand in both developed and developing countries. Despite these latter results we can conclude that there is evidence that offshoring has 46 increased the elasticity of labour demand in both developed and developing countries, with the effects being more pronounced for medium-and low-skilled labour in developed countries and for medium-and high-skilled labour in developing countries. The latter results would suggest that much of the effect of offshoring works via the substitution effect, with the scale effect offsetting this effect at least partially.
Overall therefore, we are able to show that offshoring can impact positively upon labour demand through a scale effect of offshoring. Despite such benefits however, offshoring can also lead to increased labour demand elasticities, which can make workers more vulnerable and reduce their bargaining power. Future research using industry level data could take many directions, with the aim of trying to quantify the overall costs and benefits of offshoring. One way forward would be to split up the offshoring measures by sourcing countries to examine in more detail whether offshoring with low-wage developing countries has a similar impact on labour demand and elasticities as offshoring to high-wage developed countries. Similarly, it may be informative to split industries into low-versus high-offshoring or low-versus high-wage groups to search for differences in the impact of offshoring by industry-type. 
